EP 3 995 384 A1

Patent Office

des vy (11) EP 3 995 384 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(1 9) ’ e "llmlmllHH||m||‘||HHl‘l“lm”|H||ml”lml‘ll“‘"H‘mll‘
Patentamt
0 European

(43) Date of publication: (51) International Patent Classification (IPC):
11.05.2022 Bulletin 2022/19 B62D 27/02(2006.01) B62D 27/06 (2006.07)
(21) Application number: 20858121.5 (52) Cooperative Patent Classification (CPC):

B62D 27/02; B62D 27/06

(22) Date of filing: 14.08.2020
(86) International application number:

PCT/CN2020/109155

(87) International publication number:
WO 2021/036816 (04.03.2021 Gazette 2021/09)

(84) Designated Contracting States: (72) Inventors:
AL ATBE BG CH CY CZDE DKEE ES FIFR GB *« WANG, Zhigiang
GRHRHUIEISITLILTLULVMC MK MT NL NO Shenzhen, Guangdong 518118 (CN)
PL PT RO RS SE SI SK SM TR * HUANG, Fengshou
Designated Extension States: Shenzhen, Guangdong 518118 (CN)
BA ME * PENG, Wang
Designated Validation States: Shenzhen, Guangdong 518118 (CN)
KH MA MD TN ¢ CHEN, Zhen

Shenzhen, Guangdong 518118 (CN)

(30) Priority: 30.08.2019 CN 201910812488

(74) Representative: Hoffmann Eitle

(71) Applicant: BYD Company Limited Patent- und Rechtsanwilte PartmbB
Shenzhen, Guangdong 518118 (CN) ArabellastralBe 30

81925 Miinchen (DE)

(54) VEHICLE BODY FRAMEWORK JOINT AND VEHICLE HAVING SAME

(57) A vehicle body framework joint and a vehicle
having same. A vehicle body framework joint (1) com-
prises: a horizontal beam connecting plate (10) provided
with a first horizontal beam mounting piece (110) and a
second horizontal beam mounting piece (120) and
mounted on a horizontal beam (30) of a vehicle body
framework by means of the first horizontal beam mount-
ing piece (110) and the second horizontal beam mounting
piece (120); and a longitudinal beam connecting plate
(20) provided with a first longitudinal beam mounting
piece (210) and a second longitudinal beam mounting
piece (220) and mounted on a longitudinal beam (40) of
the vehicle body framework by means of the first longi-
tudinal beam mounting piece (210) and the second lon-
gitudinal beam mounting piece (220). In this way, the
vehicle body framework joint (1) and mounting points of
the vehicle body framework form a connection within two 30
planes, thereby improving the rigidity and strength of the
vehicle body framework joint (1) and optimizing torsion
resistance performance
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The application claims priority to Chinese Pat-
ent Application No. 201910812488.0, entitled "BODY
FRAME JOINT AND VEHICLE HAVING SAME" and filed
by BYD Co., Ltd. on August 30, 2019.

FIELD

[0002] The disclosure relates to the technical field of
vehicles, and more specifically, to a body frame joint and
a vehicle having the same.

BACKGROUND

[0003] Inrelated arts, body frames of vehicles such as
commercial vehicles generally have beam structures,
wherein transverse beams and longitudinal beams inter-
sect and connect with each other. Junctions of the trans-
verse beams and the longitudinal beams are further fixed
by joints. When the joints are connected with the body
frames, a plurality of bolts are generally used for connec-
tion. Connection points formed by all of the bolts are lo-
cated in a same plane, resulting in the insufficient con-
nection strength and stiffness and easy deformation at
the junctions.

SUMMARY

[0004] The disclosure is intended to solve at least one
of the technical problems in related arts. Therefore, an
object of the disclosure is to provide a body frame joint.
The body frame joint has the advantages such as high
connection strength and stiffness, desirable torsion re-
sistance, and the like.

[0005] A vehicle having the afore-mentioned body
frame joint is disclosed.

[0006] Inordertoachieve some of the afore-mentioned
objects, an embodiment of a first aspect of the disclosure
provides a body frame joint. The body frame joint in-
cludes: a transverse beam connecting plate, provided
with a first transverse beam mounting member and a
second transverse beam mounting member and mount-
ed to atransverse beam of a body frame by the first trans-
verse beam mounting member and the second trans-
verse beam mounting member; and a longitudinal beam
connecting plate, connected with the transverse beam
connecting plate, provided with a first longitudinal beam
mounting member and a second longitudinal beam
mounting member and mounted to a longitudinal beam
of the body frame by the first longitudinal beam mounting
member and the second longitudinal beam mounting
member. A central axis of the first transverse beam
mounting member and a central axis of the first longitu-
dinal beam mounting member are located in a first plane.
A central axis of the second transverse beam mounting
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member and a central axis of the second longitudinal
beam mounting member are located in a second plane.
The first plane and the second plane are disposed in
parallel.

[0007] Inthe body frame joint according to the embod-
iments of the disclosure, the first transverse beam mount-
ing member and the second transverse beam mounting
member are disposed on the transverse beam connect-
ing plate. The first longitudinal beam mounting member
and the second longitudinal beam mounting member are
disposed on the longitudinal beam connecting plate. The
first plane in which the first transverse beam mounting
member and the first longitudinal beam mounting mem-
ber are located and the second plane in which the second
transverse beam mounting member and the second lon-
gitudinal beam mounting member are located are spaced
apart from each other and arranged in parallel. In this
way, the body frame joint and a mounting point of the
body frame connect the two planes, so that the stiffness
and the strength of the body frame joint are improved,
and the torsion resistance is optimized.

[0008] In addition, the body frame joint according to
the embodiments of the disclosure may further have the
following additional technical features.

[0009] According to some specific embodiments of the
disclosure, the first plane and the second plane are per-
pendicular to a width direction of the body frame.
[0010] According to some specific embodiments of the
disclosure, the first transverse beam mounting member
includes afirsttransverse screwrod and a firsttransverse
collar riveted on the first transverse screw rod. The sec-
ond transverse beam mounting member includes a sec-
ond transverse screw rod and a second transverse collar
riveted on the second transverse screw rod. The first lon-
gitudinal beam mounting member includes a first longi-
tudinal screw rod and a first longitudinal collar riveted on
the first longitudinal screw rod. The second longitudinal
beam mounting member includes a second longitudinal
screw rod and a second longitudinal collar riveted on the
second longitudinal screw rod.

[0011] Further, the transverse beam is configured with
afirst transverse sliding groove and a second transverse
sliding groove. The longitudinal beam is configured with
a first longitudinal sliding groove and a second longitu-
dinal sliding groove. The transverse beam connecting
plate is provided with a first transverse screw rod hole
and a second transverse screw rod hole. The first trans-
verse screw rod passes through the first transverse
screw rod hole and is slidably mated with the first trans-
verse sliding groove. The second transverse screw rod
passes through the second transverse screw rod hole
and is slidably mated with the second transverse sliding
groove. The longitudinal beam connecting plate is pro-
vided with a first longitudinal screw rod hole and a second
longitudinal screw rod hole. The first longitudinal screw
rod passes through the first longitudinal screw rod hole
and is slidably mated with the first longitudinal sliding
groove. The second longitudinal screw rod passes
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through the second longitudinal screw rod hole and is
slidably mated with the second longitudinal sliding
groove.

[0012] Further, a first transverse gasket between the
first transverse screw rod and the transverse beam con-
necting plate is sleeved on the first transverse screw rod.
The first transverse gasket is slidably mated with the first
transverse sliding groove. A second transverse gasket
between the second transverse screw rod and the trans-
verse beam connecting plate is sleeved on the second
transverse screw rod. The second transverse gasket is
slidably mated with the second transverse sliding groove.
A first longitudinal gasket between the first longitudinal
screw rod and the longitudinal beam connecting plate is
sleeved on the first longitudinal screw rod. The first lon-
gitudinal gasket is slidably mated with the first longitudi-
nal sliding groove. A second longitudinal gasket between
the second longitudinal screw rod and the longitudinal
beam connecting plate is sleeved on the second longi-
tudinal screw rod. The second longitudinal gasket is sli-
dably mated with the second longitudinal sliding groove.
[0013] According to some specific embodiments of the
disclosure, an inner side surface of the transverse beam
connecting plate and an inner side surface of the longi-
tudinal beam connecting plate are provided with a first
inner rib. The first inner rib on the transverse beam con-
necting plate is connected with the first inner rib on the
longitudinal beam connecting plate by a first corner rib
provided at a junction of the transverse beam connecting
plate and the longitudinal beam connecting plate. The
inner side surface of the transverse beam connecting
plate and the inner side surface of the longitudinal beam
connecting plate are further provided with a second inner
rib. The second inner rib on the transverse beam con-
necting plate is connected with the second inner rib on
the longitudinal beam connecting plate by a second cor-
ner rib provided at the junction of the transverse beam
connecting plate and the longitudinal beam connecting
plate. A thickness of the first corner rib is greater than a
thickness of the first inner rib. A thickness of the second
corner rib is greater than a thickness of the second inner
rib.

[0014] According to some specific embodiments of the
disclosure, the first transverse screw rod hole is config-
ured extending through the first inner rib on the trans-
verse beam connecting plate. The first inner rib on the
transverse beam connecting plate is mated with the first
transverse sliding groove. The first longitudinal screw rod
hole is configured extending through the first inner rib on
the longitudinal beam connecting plate. The firstinner rib
on the longitudinal beam connecting plate is mated with
the first longitudinal sliding groove. The first corner rib is
mated with a junction of the first transverse sliding groove
and the first longitudinal sliding groove. The second
transverse screw rod hole is configured extending
through the second inner rib on the transverse beam con-
necting plate. The second inner rib on the transverse
beam connecting plate is mated with the second trans-
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verse sliding groove. The second longitudinal screw rod
hole is configured extending through the second inner
rib on the longitudinal beam connecting plate. The sec-
ond inner rib on the longitudinal beam connecting plate
is mated with the second longitudinal sliding groove. The
second corner rib is mated with a junction of the second
transverse sliding groove and the second longitudinal
sliding groove.

[0015] According to some specific embodiments of the
disclosure, an outer side surface of the transverse beam
connecting plate and an outer side surface of the longi-
tudinal beam connecting plate are provided with an outer
rib provided at the junction of the transverse beam con-
necting plate and the longitudinal beam connecting plate,
and the outer rib is rounded.

[0016] According to some specific embodiments of the
disclosure, a plurality of outer ribs are provided and ar-
ranged spaced apart from each other along a width di-
rection of the transverse beam connecting plate and the
longitudinal beam connecting plate.

[0017] According to some specific embodiments of the
disclosure, the first transverse beam mounting member
is closer to the longitudinal beam connecting plate than
the second transverse beam mounting member. The sec-
ond longitudinal beam mounting member is closer to the
transverse beam connecting plate than the first longitu-
dinal beam mounting member.

[0018] An embodiment of a second aspect of the dis-
closure provides a vehicle. The vehicle according to this
embodiment of the disclosure includes the body frame
joint according to this embodiment of the first aspect of
the disclosure and a body frame. The body frame has a
transverse beam and a longitudinal beam. The trans-
verse beam is connected with the longitudinal beam.
[0019] By means of the body frame joint according to
this embodiment of the first aspect of the disclosure, the
vehicle according to the embodiments of the disclosure
has advantages such as high connection strength, a sta-
ble structure, and the like.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The above advantages of the disclosure will be-
come apparent and comprehensible in the description of
the embodiments made taken in conjunction with the ac-
companying drawings.

FIG. 1 is a schematic structural diagram of a trans-
verse beam of a body frame according to an embod-
iment of the disclosure.

FIG. 2 is a schematic diagram of a connection be-
tween a body frame joint and a body frame according
to an embodiment of the disclosure.

FIG. 3 is an exploded view of the body frame joint
and the body frame according to an embodiment of
the disclosure.

FIG. 4 is a schematic structural diagram of a body
frame joint according to an embodiment of the dis-
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closure.

FIG. 5is a side view of the body frame joint according

to an embodiment of the disclosure.

FIG. 6 is a schematic structural diagram of the body

frame joint according to an embodiment of the dis-

closure from another angle.

FIG. 7 is a schematic structural diagram of a vehicle

according to an embodiment of the disclosure.
[0021] In the drawings:
Body frame joint 1, Vehicle 2,
Transverse beam connecting plate 10, First trans-
verse beam mounting member 110, Second trans-
verse beam mounting member 120, First transverse
screw rod 111, First transverse collar 112, First
transverse screw rod hole 113, Second transverse
screw rod 121, Second transverse collar 122, Sec-
ond transverse screw rod hole 123, First transverse
gasket 114, Second transverse gasket 124,
Longitudinal beam connecting plate 20, First longi-
tudinal beam mounting member 210, Second longi-
tudinal beam mounting member 220, First longitudi-
nal screw rod 211, First longitudinal collar 212, First
longitudinal screw rod hole 213, Second longitudinal
screw rod 221, Second longitudinal collar 222, Sec-
ond longitudinal screw rod hole 223, First longitudi-
nal gasket 214, Second longitudinal gasket 224,
Transverse beam 30, First transverse sliding groove
310, Second transverse sliding groove 320,
Longitudinal beam 40, First longitudinal sliding
groove 410, Second longitudinal sliding groove 420,
First inner rib 50, First corner rib 510,
Second inner rib 60, Second corner rib 610,
Outer rib 70.

DETAILED DESCRIPTION

[0022] Embodiments of the disclosure are described
in detail below, and examples of the embodiments are
shown in the accompanying drawings. Wherein the same
or similar elements or the elements having same or sim-
ilar functions are denoted by the same or similar refer-
ence numerals throughout the description. The embod-
iments described below with reference to the accompa-
nying drawings are exemplary and used only for explain-
ing the disclosure, and should not be construed as a lim-
itation on the disclosure.

[0023] In the description of the disclosure, it should be
understood that orientation or position relationships in-
dicated by the terms such as "center", "vertical", "trans-
above", "below",

verse", "length", "width", "thickness", "

"top", "bottom", "inside", and "outside" are based on ori-
entation or position relationships shown in the accompa-
nying drawings, and are used only for ease and brevity
of illustration and description, rather than indicating or
implying that the mentioned apparatus or element needs

to have a particular orientation or needs to be constructed
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and operated in a particular orientation. Therefore, such
terms should not be construed as limiting of the disclo-
sure.

[0024] In the description of the disclosure, "a plurality
of" means two or more than two, "Several" means one
or more.

[0025] A vehicle 2 according to embodiments of the
disclosure is described below with reference to the ac-
companying drawings.

[0026] As shown in FIG. 1 to FIG. 7, the vehicle 2 ac-
cording to the embodiments of the disclosure includes a
body frame and a body frame joint 1.

[0027] The body frame has a transverse beam 30 and
a longitudinal beam 40. The transverse beam 30 is con-
nected with the longitudinal beam 40. The transverse
beam 30 and the longitudinal beam 40 may be made of
an aluminum alloy material.

[0028] The body frame joint 1 according to the embod-
iments of the disclosure is first described with reference
to the accompanying drawings.

[0029] As shown in FIG. 2 to FIG. 6, the body frame
joint 1 according to the embodiments of the disclosure
includes a transverse beam connecting plate 10 and a
longitudinal beam connecting plate 20.

[0030] The transverse beam connecting plate 10 is
provided with a first transverse beam mounting member
110 and a second transverse beam mounting member
120. The transverse beam connecting plate 10 is mount-
ed tothe transverse beam 30 by the first transverse beam
mounting member 110 and the second transverse beam
mounting member 120. The longitudinal beam connect-
ing plate 20 is connected with the transverse beam con-
necting plate 10. The longitudinal beam connecting plate
20 is provided with a first longitudinal beam mounting
member 210 and a second longitudinal beam mounting
member 220. The longitudinal beam connecting plate 20
is mounted to a longitudinal beam 40 by the first longitu-
dinal beam mounting member 210 and the second lon-
gitudinal beam mounting member 220.

[0031] A central axis of the first transverse beam
mounting member 110 and a central axis of the first lon-
gitudinal beam mounting member 210 are located in a
first plane. A central axis of the second transverse beam
mounting member 120 and a central axis of the second
longitudinal beam mounting member 220 are located in
a second plane. The first plane and the second plane are
disposed in parallel.

[0032] For example, the body frame joint 1 is connect-
ed with the transverse beam 30 and the longitudinalbeam
40, which is L-shaped. The first plane and the second
plane are spaced apart from each other along a width
direction of the vehicle 2, and are perpendicularto a width
direction of the body frame.

[0033] In the body frame joint 1 according to the em-
bodiments of the disclosure, the first transverse beam
mounting member 110 and the second transverse beam
mounting member 120 are disposed on the transverse
beam connecting plate 10. The first longitudinal beam
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mounting member 210 and the second longitudinal beam
mounting member 220 are disposed on the longitudinal
beam connecting plate 20. In this way, the transverse
beam connecting plate 10 can be mounted to the trans-
verse beam 30 by using the first transverse beam mount-
ing member 110 and the second transverse beam mount-
ing member 120, and the longitudinal beam connecting
plate 20 can be mounted to the longitudinal beam 40 by
using the first longitudinal beam mounting member 210
and the second longitudinal beam mounting member
220. Inaddition, the first plane in which the first transverse
beam mounting member 110 and the first longitudinal
beam mounting member 210 are located and the second
plane in which the second transverse beam mounting
member 120 and the second longitudinal beam mounting
member 220 are located are spaced apart from each
other and arranged in parallel. Therefore, the body frame
joint 1 and a mounting point of the body frame connect
the two planes, so that the stiffness and the strength of
the body frame joint 1 are improved, and the torsion re-
sistance is optimized.

[0034] The body frame joint 1 according to the embod-
iments of the disclosure has the advantages such as high
connection strength and stiffness, desirable torsion re-
sistance, and the like.

[0035] According to some specific embodiments of the
disclosure, as shown in FIG. 2 to FIG. 6, the transverse
beam connecting plate 10 and the longitudinal beam con-
necting plate 20 are disposed perpendicular to each oth-
er, and a junction of the transverse beam connecting
plate and the longitudinal beam connecting plate is
rounded. In this way, the transverse beam connecting
plate 10 and the longitudinal beam connecting plate 20
are adapted to be connected with rightangle junctions of
the transverse beam 30 and the longitudinal beam 40.
Since the transition between the transverse beam con-
necting plate 10 and the longitudinal beam connecting
plate 20 is smooth, the stress concentration can be re-
duced.

[0036] Accordingto some specific embodiments of the
disclosure, as shown in FIG. 2 to FIG. 3, the first trans-
verse beam mounting member 110 includes a first trans-
verse screw rod 111 and a first transverse collar 112
riveted on the first transverse screw rod 111. The second
transverse beam mounting member 120 includes a sec-
ond transverse screw rod 121 and a second transverse
collar 122 riveted on the second transverse screw rod
121. The first longitudinal beam mounting member 210
includes a first longitudinal screw rod 211 and a first lon-
gitudinal collar 212 riveted on the first longitudinal screw
rod 211. The second longitudinal beam mounting mem-
ber 220 includes a second longitudinal screw rod 221
and a second longitudinal collar 222 riveted on the sec-
ond longitudinal screw rod 221.

[0037] Further, the transverse beam 30 is configured
with a first transverse sliding groove 310 and a second
transverse sliding groove 320. The longitudinal beam 40
is configured with a first longitudinal sliding groove 410
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and a second longitudinal sliding groove 420. The mating
of the structure of double sliding grooves inthe transverse
beam 30 and the longitudinal beam 40 with a connecting
member of the body frame joint 1 improves the stiffness,
the strength, and the torsion resistance of the body frame.
[0038] The transverse beam connecting plate 10 is
provided with a first transverse screw rod hole 113 and
a second transverse screw rod hole 123. The first trans-
verse screw rod 111 passes through the first transverse
screw rod hole 113 and is slidably mated with the first
transverse sliding groove 310. The second transverse
screw rod 121 passes through the second transverse
screw rod hole 123 and is slidably mated with the second
transverse sliding groove 320. The longitudinal beam
connecting plate 20 is provided with a first longitudinal
screw rod hole 213 and a second longitudinal screw rod
hole 223. The first longitudinal screw rod 211 passes
through the first longitudinal screw rod hole 213 and is
slidably mated with the first longitudinal sliding groove
410. The second longitudinal screw rod 221 passes
through the second longitudinal screw rod hole 223 and
is slidably mated with the second longitudinal sliding
groove 420.

[0039] The parts of the first transverse screw rod 111,
the second transverse screw rod 121, the first longitudi-
nal screw rod 211, and the second longitudinal screw rod
221 respectively exposed from the first transverse collar
112, the second transverse collar 122, the first longitu-
dinal collar 212, and the second longitudinal collar 222
are required to be minimized to reduce the operation
space and facilitate the designing of interior trim of the
vehicle. The first transverse sliding groove 310 and the
second transverse sliding groove 320 extend along a
length direction of the vehicle 2, and are spaced apart
from each other along a width direction of the vehicle 2.
The first longitudinal sliding groove 410 and the second
longitudinal sliding groove 420 extend in a height direc-
tion of the vehicle 2, and are spaced apart from each
other along a width direction of the vehicle 2.

[0040] In this way, the body frame joint 1 is mounted
to the body frame by using sliding grooves, so that the
high mounting efficiency is achieved, and drilling is not
required during the mounting, ensuring the structural
strength. In addition, the bolted connection in related arts
is replaced with riveting, so that loosening due to insuf-
ficienttightening torque can be avoided, thereby ensuring
the reliability of the connection. According to some spe-
cific embodiments of the disclosure, as shown in FIG. 2
to FIG. 3, a first transverse gasket 114 between the first
transverse screw rod 111 and the transverse beam con-
necting plate 10 is sleeved on the first transverse screw
rod 111. Thefirsttransverse gasket 114 is slidably mated
with the first transverse sliding groove 310. A second
transverse gasket 124 between the second transverse
screw rod 121 and the transverse beam connecting plate
10 is sleeved on the second transverse screw rod 121.
The second transverse gasket 124 is slidably mated with
the second transverse sliding groove 320.
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[0041] A first longitudinal gasket 214 between the first
longitudinal screw rod 211 and the longitudinal beam
connecting plate 20 is sleeved on the first longitudinal
screw rod 211. Thefirstlongitudinal gasket 214 is slidably
mated with the first longitudinal sliding groove 410. A
second longitudinal gasket 224 between the second lon-
gitudinal screw rod 221 and the longitudinal beam con-
necting plate 20 is sleeved on the second longitudinal
screw rod 221. The second longitudinal gasket 224 is
slidably mated with the second longitudinal sliding groove
420.

[0042] For example, the first transverse gasket 114,
the first longitudinal gasket 214, the second transverse
gasket 124, and the second longitudinal gasket 224 each
may be a metal sheet such as an aluminum alloy sheet.
The first transverse gasket, the first longitudinal gasket,
the second transverse gasket, and the second longitudi-
nal gasket each may be provided with a through hole on
a center line for mounting the first transverse screw rod
111, the firstlongitudinal screw rod 211, the second trans-
verse screw rod 121, and the second longitudinal screw
rod 221. Sizes of the through holes may be increased or
decreased according to actual conditions. After the
mounting is finished, the first transverse gasket 114, the
first longitudinal gasket 214, the second transverse gas-
ket 124, and the second longitudinal gasket 224 are re-
spectively attached to bottoms of the first transverse slid-
ing groove 310, the first longitudinal sliding groove 410,
the second transverse sliding groove 320, and the sec-
ond longitudinal sliding groove 420.

[0043] The first transverse gasket 114, the first longi-
tudinal gasket 214, the second transverse gasket 124,
and the second longitudinal gasket 224 adopt the metal
sheet, so that the weight of the vehicle can be effectively
reduced. In addition, when the transverse beam 30 and
the longitudinal beam 40 are stressed, loads are applied
to contact surfaces of the first transverse gasket 114, the
first longitudinal gasket 214, the second transverse gas-
ket 124, and the second longitudinal gasket 224 with the
first transverse sliding groove 310, the first longitudinal
sliding groove 410, the second transverse sliding groove
320, and the second longitudinal sliding groove 420.
Therefore, the stress concentration of the first transverse
sliding groove 310, the first longitudinal sliding groove
410, the second transverse sliding groove 320, and the
second longitudinal sliding groove 420 can be reduced,
so that the requirements for the strength and deformation
of the body frame can be satisfied.

[0044] According to some specific embodiments of the
disclosure, as shown in FIG. 2 to FIG. 6, an inner side
surface of the transverse beam connecting plate 10 and
aninner side surface of the longitudinal beam connecting
plate 20 are provided with a first inner rib 50. The first
inner rib 50 on the transverse beam connecting plate 10
is connected with the first inner rib 50 on the longitudinal
beam connecting plate 20 by a first corner rib 510 pro-
vided at a junction of the transverse beam connecting
plate 10 and the longitudinal beam connecting plate 20.
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Theinner side surface of the transverse beam connecting
plate 10 and the inner side surface of the longitudinal
beam connecting plate 20 are further provided with a
second innerrib 60. The second inner rib 60 on the trans-
verse beam connecting plate 10 is connected with the
second inner rib 60 on the longitudinal beam connecting
plate 20 by a second corner rib 610 provided at the junc-
tion of the transverse beam connecting plate 10 and the
longitudinal beam connecting plate 20. The inner side
surface of the transverse beam connecting plate is a sur-
face of the transverse beam connecting plate facing the
transverse beam. The inner side surface of the longitu-
dinal beam connecting plate is a surface of the longitu-
dinal beam connecting plate facing the longitudinal
beam.

[0045] Specifically, a thickness of the first corner rib
510 is greater than a thickness of the first inner rib 50,
and a thickness of the second corner rib 610 is greater
than a thickness of the second inner rib 60.

[0046] For example, the first inner rib 50 on the trans-
verse beam connecting plate 10, the first inner rib 50 on
the longitudinal beam connecting plate 20, and the first
corner rib 510 may be located in the first plane. The sec-
ond innerrib 60 on the transverse beam connecting plate
10, the second inner rib 60 on the longitudinal beam con-
necting plate 20, and the second corner rib 610 may be
located in the second plane.

[0047] Inthis way, by means of the arrangement of the
first inner rib 50, the second inner rib 60, the first corner
rib 510, and the second corner rib 610, the body frame
joint 1 has a compact structure, high structural strength,
good connection strength, and high durability.

[0048] According to some specific embodiments of the
disclosure, as shown in FIG. 2 to FIG. 3, the first trans-
verse screw rod hole 111 is configured extending through
the first inner rib 50 on the transverse beam connecting
plate 10. The first inner rib 50 on the transverse beam
connecting plate 10 is mated with the first transverse slid-
ing groove 310. The first longitudinal screw rod hole 211
is configured extending through the first inner rib 50 on
the longitudinal beam connecting plate 20. The firstinner
rib 50 on the longitudinal beam connecting plate 20 is
mated with the first longitudinal sliding groove 410. The
first corner rib 510 is mated with a junction of the first
transverse sliding groove 310 and the first longitudinal
sliding groove 410. The second transverse screw rod
hole 123is configured extending through the second in-
ner rib 60 on the transverse beam connecting plate 10.
The second inner rib 60 on the transverse beam con-
necting plate 10 is mated with the second transverse slid-
ing groove 320. The second longitudinal screw rod hole
221 is configured extending through the second inner rib
60 on the longitudinal beam connecting plate 20. The
second inner rib 60 on the longitudinal beam connecting
plate 20 is mated with the second longitudinal sliding
groove 420. The second corner rib 610 is mated with the
junction of the second transverse sliding groove 320 and
the second longitudinal sliding groove 420.
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[0049] For example, the thickness of the first inner rib
50 is less than a wall thickness of a mounting surface of
the first transverse sliding groove 310 and a wall thick-
ness of a mounting surface of the first longitudinal sliding
groove 410. The thickness of the second inner rib 60 is
less than a wall thickness of a mounting surface of the
second transverse sliding groove 320 and a wall thick-
ness of a mounting surface of the second longitudinal
sliding groove 420. In this way, the first transverse gasket
114, the second transverse gasket 124, the first longitu-
dinal gasket 214, and the second longitudinal gasket 224
respectively come into contact with the first transverse
sliding groove 310, the first longitudinal sliding groove
410, the second transverse sliding groove 320, and the
second longitudinal sliding groove 420 without coming
into contact with the body frame joint 1 during the riveting,
so as to avoid looseness of the riveting. The first corner
rib 510 and the second corner rib 610 are disposed at
positions that do not affect the mounting of the first trans-
verse gasket 114, the second transverse gasket 124, the
first longitudinal gasket 214, and the second longitudinal
gasket 224, thereby improving the stiffness of the body
frame joint 1.

[0050] In this way, notonly the connection strength be-
tween the body frame joint 1 and the body frame but also
the structural strength of the body frame joint 1 are im-
proved. The first corner rib 510 is inserted into the first
transverse sliding groove 310 and the first longitudinal
sliding groove 410. The second corner rib 610 is inserted
into the second transverse sliding groove 320 and the
second longitudinal sliding groove 420. In this way, the
body frame joint 1 is constrained, thereby improving the
torsion resistance of the body frame joint 1. The firstinner
rib 50 is inserted into the first transverse sliding groove
310 and the firstlongitudinal sliding groove 410. The sec-
ond inner rib 60 is inserted into the second transverse
sliding groove 320 and the second longitudinal sliding
groove 420. In this way, the body frame joint 1, the trans-
verse beam 30, and the longitudinal beam 40 jointly resist
the deformation, thereby improving the entire stiffness of
the vehicle 2.

[0051] According to some specific embodiments of the
disclosure, as shown in FIG. 2 to FIG. 6, an outer side
surface of the transverse beam connecting plate 10 and
an outer side surface of the longitudinal beam connecting
plate 20 are provided with an outer rib 70 provided at the
junction of the transverse beam connecting plate and the
longitudinal beam connecting plate, and the outer rib is
rounded. The outer side surface of the transverse beam
connecting plate is a surface of the transverse beam con-
necting plate away from the transverse beam. The outer
side surface of the longitudinal beam connecting plate is
a surface of the longitudinal beam connecting plate away
from the longitudinal beam.

[0052] In other words, the outer rib 70 connects the
transverse beam connecting plate 10 to the longitudinal
beam connecting plate 20. The part where the outer rib
70 is connected with the transverse beam connecting
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plate 10 and the longitudinal beam connecting plate 20
is rounded. Therefore, the connection transition is
smooth, and a fillet radius is maximized to reduce the
concentration of stress at the junction.

[0053] Further, as shownin FIG. 2to FIG. 6, a plurality
of outer ribs 70 are provided and arranged spaced apart
from each other along a width direction of the transverse
beam connecting plate 10 and the longitudinal beam con-
necting plate 20. For example, two outer ribs 70 are pro-
vided and respectively disposed on two side edges of
the body frame joint 1.

[0054] In this way, the structural strength, the durabil-
ity, and the torsion resistance of the body frame joint 1
are improved, and the concentration of stress at corner
positions of the body frame joint 1 is reduced.

[0055] According to some specific embodiments of the
disclosure, as shown in FIG. 2 to FIG. 6, the first trans-
verse beam mounting member 110 is closer to the lon-
gitudinal beam connecting plate 20 than the second
transverse beam mounting member 120. The second
longitudinal beam mounting member 220 is closer to the
transverse beam connecting plate 10 than the first lon-
gitudinal beam mounting member 210. Therefore, the
firsttransverse beam mounting member 110 and the sec-
ond transverse beam mounting member 120 may be
staggered, and the second longitudinal beam mounting
member 220 and the first longitudinal beam mounting
member 210 may be staggered. In this way, by using
different riveting orders, a smaller size of the body frame
joint 1 can be realized, the interior trim design of the ve-
hicle 2 is conveniently achieved, and the space required
for the mounting and the mounting time are reduced.
[0056] A process of connecting the body frame joint 1
to the body frame is described below.

[0057] First, the first transverse gasket 114 is sleeved
in the first transverse screw rod 111, the first longitudinal
gasket 214 is sleeved in the first longitudinal screw rod
211, the second transverse gasket 124 is sleeved in the
second transverse screw rod 121, and the second lon-
gitudinal gasket 224 is sleeved in the second longitudinal
screw rod 221. Then, the first transverse screw rod 111
and the second transverse screw rod 121 with the gas-
kets are respectively slid into the first transverse sliding
groove 310 and the second transverse sliding groove
320 of the transverse beam 30, and the first longitudinal
screw rod 211 and the second longitudinal screw rod
221with the gaskets are respectively slid into the first
longitudinal sliding groove 410 and the second longitu-
dinal sliding groove 420 of the longitudinal beam 40.
[0058] Then, the transverse beam connecting plate 10
is sleeved in the first transverse screw rod 111 and the
second transverse screw rod hole 123, and the longitu-
dinal beam connecting plate 20 is sleeved in the second
longitudinal screw rod 221 and the second longitudinal
screw rod hole 223.

[0059] Then, the first transverse collar 112 is riveted
on the first transverse screw rod 111, the second longi-
tudinal collar 222 is riveted on the second longitudinal
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screw rod 221, the first longitudinal collar 212 is riveted
on the first longitudinal screw rod 211, and the second
transverse collar 122 is riveted on the second transverse
screw rod 121

[0060] Other configurations of the vehicle 2 according
to the embodiments of the disclosure are known to those
of ordinary skill in the art and will not be described in
detail herein. In the description of this specification, de-
scription of reference terms such as "a specific embodi-
ment" or "a specific example", means including specific
features, structures, materials, or features described in
the embodiment or example in at least one embodiment
or example of the disclosure. In this specification, exem-
plary descriptions of the foregoing terms do not neces-
sarily refer to the same embodiment or example. Al-
though the embodiments of the disclosure have been
shown and described, a person of ordinary skill in the art
should understand that various changes, modifications,
replacements and variations may be made to the em-
bodiments without departing from the principles and spirit
of the disclosure, and the scope of the disclosure is as
defined by the appended claims and their equivalents.

Claims
1. A body frame joint, comprising:

a transverse beam connecting plate, provided
with a first transverse beam mounting member
and a second transverse beam mounting mem-
ber and mounted to a transverse beam of a body
frame by the first transverse beam mounting
member and the second transverse beam
mounting member; and

a longitudinal beam connecting plate, connect-
ed with the transverse beam connecting plate,
provided with a first longitudinal beam mounting
member and a second longitudinal beam mount-
ing member and mounted to a longitudinal beam
of the body frame by the first longitudinal beam
mounting member and the second longitudinal
beam mounting member, wherein

acentral axis of the first transverse beam mount-
ing member and a central axis of the first longi-
tudinal beam mounting member are located in
a first plane; a central axis of the second trans-
verse beam mounting member and a central ax-
is of the second longitudinal beam mounting
member are located in a second plane; and the
first plane and the second plane are arranged
in parallel.

2. The body frame joint according to claim 1, wherein
the first plane and the second plane are perpendic-

ular to a width direction of the body frame.

3. Thebodyframejointaccordingtoclaim 1or2, where-
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in the first transverse beam mounting member com-
prises a first transverse screw rod and a first trans-
verse collar riveted on the first transverse screw rod;
the second transverse beam mounting member
comprises a second transverse screw rod and a sec-
ond transverse collar riveted on the second trans-
verse screw rod;

the first longitudinal beam mounting member com-
prises a first longitudinal screw rod and a first longi-
tudinal collar riveted on the first longitudinal screw
rod; and the second longitudinal beam mounting
member comprises a second longitudinal screw rod
and a second longitudinal collar riveted on the sec-
ond longitudinal screw rod.

The body frame joint according to claim 3, wherein
the transverse beam is configured with a first trans-
verse sliding groove and a second transverse sliding
groove; the longitudinal beam is configured with a
first longitudinal sliding groove and a second longi-
tudinal sliding groove;

the transverse beam connecting plate is provid-
ed with a first transverse screw rod hole and a
second transverse screw rod hole; thefirsttrans-
verse screw rod passes through the first trans-
verse screw rod hole and is slidably mated with
the first transverse sliding groove; the second
transverse screw rod passes through the sec-
ond transverse screw rod hole and is slidably
mated with the second transverse sliding
groove;

the longitudinal beam connecting plate is pro-
vided with a first longitudinal screw rod hole and
a second longitudinal screw rod hole; the first
longitudinal screw rod passes through the first
longitudinal screw rod hole and is slidably mated
with the first longitudinal sliding groove; and the
second longitudinal screw rod passes through
the second longitudinal screw rod hole and is
slidably mated with the second longitudinal slid-
ing groove.

The body frame joint according to claim 4, wherein
afirst transverse gasket between the first transverse
screw rod and the transverse beam connecting plate
is sleeved on the first transverse screw rod; the first
transverse gasket is slidably mated with the first
transverse sliding groove;

a second transverse gasket between the second
transverse screw rod and the transverse beam
connecting plate is sleeved on the second trans-
verse screw rod; the second transverse gasket
is slidably mated with the second transverse
sliding groove;

a first longitudinal gasket between the first lon-
gitudinal screw rod and the longitudinal beam
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connecting plate is sleeved on the first longitu-
dinal screw rod; the first longitudinal gasket is
slidably mated with the first longitudinal sliding
groove;

a second longitudinal gasket between the sec-
ond longitudinal screw rod and the longitudinal
beam connecting plate is sleeved on the second
longitudinal screw rod; and the second longitu-
dinal gasket is slidably mated with the second
longitudinal sliding groove.

The body frame jointaccordingto claim 4 or 5, where-
in an inner side surface of the transverse beam con-
necting plate and an inner side surface of the longi-
tudinal beam connecting plate are provided with a
first inner rib; the first inner rib on the transverse
beam connecting plate is connected with the first in-
ner rib on the longitudinal beam connecting plate by
a first corner rib; provided at a junction of the trans-
verse beam connecting plate and the longitudinal
beam connecting plate;

the inner side surface of the transverse beam con-
necting plate and the inner side surface of the lon-
gitudinal beam connecting plate are further provided
with a second inner rib; the second inner rib on the
transverse beam connecting plate is connected with
the second inner rib on the longitudinal beam con-
necting plate by a second corner rib provided at the
junction of the transverse beam connecting plate and
the longitudinal beam connecting plate; a thickness
of the first corner rib is greater than a thickness of
the first inner rib; and a thickness of the second cor-
ner rib is greater than a thickness of the second inner
rib.

The body frame joint according to claim 6, wherein
the first transverse screw rod hole is configured ex-
tending through the first inner rib on the transverse
beam connecting plate; the firstinnerrib on the trans-
verse beam connecting plate is mated with the first
transverse sliding groove; the first longitudinal screw
rod hole is configured extending through the first in-
ner rib on the longitudinal beam connecting plate;
the firstinner rib on the longitudinal beam connecting
plate is mated with the first longitudinal sliding
groove; the first corner rib is mated with a junction
of the first transverse sliding groove and the first lon-
gitudinal sliding groove;

the second transverse screw rod hole is configured
extending through the second inner rib on the trans-
verse beam connecting plate; the second inner rib
on the transverse beam connecting plate is mated
with the second transverse sliding groove; the sec-
ond longitudinal screw rod hole is configured extend-
ing through the second inner rib on the longitudinal
beam connecting plate; the second inner rib on the
longitudinal beam connecting plate is mated with the
second longitudinal sliding groove; and the second
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10.

1.

corner rib is mated with a junction of the second
transverse sliding groove and the second longitudi-
nal sliding groove.

The body frame joint according to any of claims 1 to
7, wherein an outer side surface of the transverse
beam connecting plate and an outer side surface of
the longitudinal beam connecting plate are provided
with an outer rib provided at the junction of the trans-
verse beam connecting plate and the longitudinal
beam connecting plate; and the outer rib is rounded.

The body frame joint according to claim 8, wherein
a plurality of outer ribs are provided and arranged
spaced apart from each other along a width direction
of the transverse beam connecting plate and the lon-
gitudinal beam connecting plate.

The body frame joint according to any of claims 1 to
9, wherein the first transverse beam mounting mem-
ber is closer to the longitudinal beam connecting
plate than the second transverse beam mounting
member; and

the second longitudinal beam mounting member is
closer to the transverse beam connecting plate than
the first longitudinal beam mounting member.

A vehicle, comprising:

a body frame, having a transverse beam and a
longitudinal beam, wherein the transverse beam
is connected with the longitudinal beam; and
the body frame joint according to any of claims
1to 10.
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